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Today, We Will Discuss:
• 2015 Math Assessment Blueprint
• 2014 Math PLDs (Performance Level Descriptors)

• Shifts in CCSS-M
• Instructional Practices
• Sample Items

– PAWS RTQ & Data
– SBAC



2015 Math Assessment Blueprints
• http://edu.wyoming.gov/download/assess

ments/2015-Math-PAWS-Blueprint-
FINAL.pdf

• Go to http://edu.wyoming.gov
– For Educators

• State Assessment Topics
• PAWS

– Assessment Related Links (bottom of page) 

http://edu.wyoming.gov/download/assessments/2015-Math-PAWS-Blueprint-FINAL.pdf
http://edu.wyoming.gov/


http://edu.wyoming.gov/educators/assessment/paws/

http://edu.wyoming.gov/educators/assessment/paws/
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Math PLDs 
http://edu.wyoming.gov/educators/standards/mathematics
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3 Key Shifts – Math Standards
• Focus strongly where the Standards focus.
• Coherence – Think across grades and link to 

major topics within grades.
• Rigor – In major topics, pursue a balance of the 

following:
– Deep Conceptual Understanding (3.NF.1  Understand…)

– Procedural Fluency  (5.NBT.5  Fluently …) 

– Application (7.NS.3  Solve real-world and mathematical 
problems …)



#1 – Focus Strongly Where the Standards Focus
from achievethecore.org   

• Significantly narrow the scope of content and 
deepen how time and energy is spent in the math 
classroom

• Focus deeply on what is emphasized in the 
standards, so that students gain strong 
foundations.

Less topic + more depth = more time to master 
content



Key Areas of Focus in Mathematics
from achievethecore.org   

Grade Focus Areas in Support of Rich Instruction and Expectations of Fluency 
and Conceptual Understanding

K – 2 Addition and Subtraction – concepts, skills, and problem solving and place 
value

3 – 5 Multiplication and Division of whole numbers and fractions – concepts, 
skills, and problem solving

6 Ratios and Proportional Reasoning; early expressions and equations

7 Ratios and Proportional Reasoning; arithmetic of rational numbers

8 Linear Algebra and Linear Functions



#2 – Coherence – Think Across Grades and Link 
to Major Topics Within Grades (from achievethecore.org )

• Carefully connect the learning within and 
across grades so students can build new 
understanding on foundations built in 
previous years.

• Begin to count on solid conceptual 
understanding of core content and build on 
it.  Each standard is not a new event, but an 
extension of previous learning.



Coherence – (from achievethecore.org )

• Many of the standards start with “Apply 
and extend previous understandings of ….”
– 4.NF.4 Apply and extend previous understandings of 

multiplication to multiply a fraction by a whole number. 
– 5.NF.4 Apply and extend previous understandings of 

multiplication to multiply a fraction or whole number by 
a fraction.

– 5.NF.7 Apply and extend previous understandings of 
division to divide unit fractions by whole numbers and 
whole numbers by unit fractions.

– 6.NS Apply and extend previous understandings of 
multiplication and division to divide fractions by 
fractions.



#3 – Rigor - (from achievethecore.org) 

• Pursuit of the following requires equal intensity in 
time, activities, and resources:
– Solid conceptual understanding

• Not just how to get the answer, instead support students’ 
ability to access concepts from a number of perspectives

– Procedural skill and fluency
• The standards require speed and accuracy in calculation.
• Structure class time &/or HW time to practice core 

functions, such as single-digit multiplication, so they are 
more able to understand and manipulate more complex 
concepts later.  (see next slide)

– Application of skills in problem solving situations
• Provide opportunities to apply math concepts in ‘real world’ 

situations and apply to other content such as science.



Required Fluencies K-6 (from achievethecore.org) 

Grade Standard Required Fluency

K K.OA.5 Add/Subtract within 5

1 1.OA.6 Add/Subtract within 10

2 2.OA.2
2.NBT.5

Add/Subtract within 20 (know single-digit sums from memory)
Add/Subtract within 100

3 3.OA.7
3.NBT.2

Add/Subtract within 100 (know single-digit sums from memory)
Add/Subtract within 1,000

4 4.NBT.4 Add/Subtract within 1,000,000

5 5.NBT.5 Multi-digit Multiplication

6 6.NS.2-3 Multi-digit Division
Multi-digit Decimal Operations



Standards for Mathematical Practice
1. Make sense of problems and persevere in solving 

them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the 

reasoning of others.
4. Model with mathematics. 
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated 

reasoning.

Presenter
Presentation Notes
Refer participants to the handout with the description of the CCSS Standards for Mathematical Practice.



Structuring the Practices

Presenter
Presentation Notes
This organization of the Standards for Mathematical Proficiency was developed by one of the principal authors of the Common Core State Standards for Mathematics, Dr. William McCallum, University of Arizona.  His rationale for this organization is as follows:

In the progressions project, we’ve been discussing how best to represent the standards for mathematical practice. The practices are signposted throughout the documents, but we’ve also been thinking about how to provide some structure for the practice standards that will help people avoid fruitless tagging exercises in their efforts to integrate the practice standards into the content standards. If you think about it long enough you can associate just about any practice standard with any content standard, but this sort of matrix thinking can lead to a dilution of the force of the practice standards—if you try to do everything all the time, you end up doing nothing. This diagram is an attempt to provide some higher order structure to the practice standards, just as the clusters and domains provide higher order structure to the content standards.



Helping Struggling Students Succeed
Physical Education – Crosswalk Between 2013 Proposed Standards & Benchmarks 
and 2008 Current Wyoming Content & Performance Standards

• Those who struggle in HS mathematics usually struggle with 
the fundamentals causing further consternation and struggle 
as the content builds on itself.

• Give continual practice of previously learned mathematical 
skills. Students are always using previously learned skills to 
integrate into bigger ideas, so the more proficient and 
efficient they are with those skills, the easier they are to 
apply to new ideas.  
 vocabulary (ensure understanding of what they are 
being asked to do)
 warm-ups at the beginning of class (possibly ACT or 
SBAC practice items) 
practice with mental math



Helping Struggling Students Succeed 
(cont.)

• A strong foundation in Number Sense and 
Algebra will lead to success in H.S.

• Intermediate Algebra could use the most 
improvement on the ACT math section.
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PAWS RTQ - Grade 4 Item



PAWS RTQ – Grade 4 Item (cont.)



PAWS RTQ – Grade 5 Item



PAWS RTQ – Grade 5 Item (cont.)



PAWS RTQ – Grade 7 Item (cont.)



PAWS RTQ – Grade 8 Item



PAWS RTQ – Grade 8 Item (cont.)



Sample SBAC Items –
sampleitems.smarterbalanced.org

Look at point P on 
the number line.

P

0 1

Look at number lines 
A – E.  Is the point on 
each number line 
equal to the number 
shown by P? Choose 
Yes or No.

Presenter
Presentation Notes
Fractions 1   Grade: 3    Claim 1: Concepts and Procedures    Target: 1F    [CCSS: 3.NF.3a]�This item demonstrates a shift in the standards, asking grade 3 students to understand that fractions are numbers, not just pizzas and pies.

http://sampleitems.smarterbalanced.org/


Sample SBAC Items –
sampleitems.smarterbalanced.org
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Problem Solving Example
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Sample SBAC Items –
sampleitems.smarterbalanced.org

Presenter
Presentation Notes
Communicating / Reasoning Example - A short animation is used to reduce the amount of text in this item and to help students understand the information presented. Smarter Balanced will evaluate this item type during pilot testing. �

http://sampleitems.smarterbalanced.org/


Sample SBAC Items –
sampleitems.smarterbalanced.org

Presenter
Presentation Notes
Concepts & Procedures Example - This item would likely have a high difficulty level. High difficulty items are essential for measurement precision of top-performing students. Work on equivalent expressions in grades 6 and 7 supports students' ability to solve increasingly complex equations in grade 8 and high school.

http://sampleitems.smarterbalanced.org/
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Sample SBAC Items –
sampleitems.smarterbalanced.org

For each linear 
equation in the table, 
select whether the 
equation has no 
solution, one 
solution, or infinitely 
many solutions.

GRADE 8 
8.EE.7a

Presenter
Presentation Notes
Expressions and Equations 3  Grade: 8    Claim 1: Concepts and Procedures    Target: 1D    [CCSS: 8.EE.7a]�In grade 6 students generate equivalent algebraic expressions, in grade 7 these are expanded to include expressions with rational coefficients, and in grade 8 students use earlier strategies to solve increasingly complex equations.

http://sampleitems.smarterbalanced.org/


Sample SBAC Items –
sampleitems.smarterbalanced.org

A construction worker is using wooden beams to 
reinforce the back wall of a room.

Determine the height, in feet, of the beam that ends at 
point G.  Explain how you found your answer.

8.EE.6

Presenter
Presentation Notes
Grade: HS   Claim 3: Communicating Reasoning   Target: 3A, 3B    [CCSS: 8.EE.6]�A short animation is used to reduce the amount of text in this item and to help students understand the information presented. Smarter Balanced will evaluate this item type during pilot testing. Smarter Balanced is exploring different student response formats for items of this type.

http://sampleitems.smarterbalanced.org/


Sample SBAC Items sampleitems.smarterbalanced.org

F.BF.1a & F.LE.1b

The “two-second rule” is used by a 
driver who wants to maintain a safe 
following distance at any speed.  A 
driver must count two seconds 
from when the car in front of him 
or her passes a fixed point, such as 
a tree, until the driver passes the 
same fixed point.  Drivers use this 
rule to determine the minimum 
distance to follow a car traveling at 
the same speed.  A diagram 
representing this distance is shown.

As the speed of the cars increases, the minimum following distance also increases.  
Explain how the “two-second rule” leads to a greater minimum following distance as the 
speed of the cars increases.  As part of your explanation, include the minimum following 
distances, in feet, for cars traveling at 30 miles per hour and 60 miles per hour.

Presenter
Presentation Notes
Modeling and Data Analysis Example - This modeling item asks students to discuss the mathematical underpinnings of a concept used to support safe driving. Smarter Balanced is exploring different student response formats for items of this type.�

http://sampleitems.smarterbalanced.org/
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www.turnonccmath.net
• A learning trajectory resource to support 

interpretation of the CCSSM.  
• The GISMO mathematics education research 

team, at NC State University’s Friday 
Institute, developed 18 Learning Trajectories 
with descriptors that unpack all of the K-8 
CCSSM Standards, with mapping to the 
CCSSM via a hexagon map of the standards.

• Can be used for PD, instructional planning, 
and teacher content knowledge enrichment.

http://www.turnonccmath.net/
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3.OA.2 Interpret whole number quotients of 
whole numbers. (example from www.turnonccmath.net) 

In the next three standards, students are introduced to multiplication and 
division. These introduce the three primary models for multiplication and 
division; and these should be introduced gradually with ample time to 
compare and contrast the models.

Research has shown that very young children in preschool are often able to 
equipartition (or fair share) collections, before, or at the same time, as they 
learn to count. In order to find the size of the fair share in equipartitioning 
problems, children typically use “partitive strategies” (or dealing with one-to-
one correspondence to each person). This strategy evolves into division. 
Hence, a standard about division is listed as the first model for division and 
multiplication.

Although the standard only references division, research has increasingly 
shown the benefits of introducing division and multiplication 
simultaneously as inverse operations that link to different ways in which one 
asks questions about a given situation. For example, …

http://www.turnonccmath.net/


5b - Explain why multiplying a given number by a fraction greater 
than 1 results in a product greater than the given number

Because students can translate multiplication by a fraction into a combination 
of multiplication and division (see Standard 4.NF.4.c), they can predict whether 
a fractional operator will increase or decrease the size of the quantity it 
operates on. If the operator is greater than one, then the numerator is greater 
than the denominator. When switched into a “daisy chain”, the numerator is 
the multiplier and the denominator is the divisor. If a number is multiplied by a 
larger number than it is divided, then the result or product is larger than the 
quantity operated on. Students predict for example that in multiplying 16 
by 5/3, the product will be greater than 16.

Similarly, for the fraction as operator, if the denominator is greater than the 
numerator, then the fraction is less than one, and the quantity is divided by a 
larger number than it is multiplied, resulting in a smaller number. Students 
predict, for example, that in multiplying 2/3 by 3/8, the product will smaller 
than 2/3rds.

5.NF.5 Interpret multiplication as scaling (resizing), by:

Presenter
Presentation Notes
(3.NF.1 Understand a fraction 1/b as the quantity formed by 1 part) when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity formed by a parts of size 1/b.



Free Resources for CCSSM
• http://www.illustrativemathematics.org

– …Illustrating the range and types of mathematical work that students 
experience in a faithful implementation of the Common Core State 
Standards

• https://www.teachingchannel.org/videos?page=1&categori
es=topics_common-core
– Teaching Channel – houses many short videos of lessons being taught 

in the classroom and can be broken out by subject, grade, and even 
common core

• https://mathreasoninginventory.com
– Free from the Gates Foundation - MRI is an online formative 

assessment tool designed to make teachers’ classroom instruction 
more effective. The MRI questions focus on number and operations 
and are based on content from the Common Core State Standards for 
Mathematics prior to sixth grade.

• http://www.nctm.org/resources/content.aspx?id=16385
– Lessons & Teaching Ideas on the NCTM website

http://www.illustrativemathematics.org/
https://www.teachingchannel.org/videos?page=1&categories=topics_common-core
https://mathreasoninginventory.com/
http://www.nctm.org/resources/content.aspx?id=16385


Free Resources for CCSSM
• www.learnzillion.com

– Includes lesson plans by specific standard
• http://achievethecore.org

– Includes resources, sample problems, videos, instructional practice, PD, 
aligning materials, and math research (you can subscribe to the email 
newsletter and/or follow on Twitter)

• http://ime.math.arizona.edu
– Math progressions documents for K-12 (CCSS-M were built on these 

narrative documents describing the progression of a topic across a 
number of grade levels, informed both by research and logical 
structure.

• http://commoncoretools.me
– Manned by Bill McCallum, professor at UofA (AZ) and one of the 

writers of the CCSS-M.  Bill responds to questions in his blog section; he 
and others also post information including news about tools being 
developed to support implementation of the math standards.

http://www.learnzillion.com/
http://achievethecore.org/
http://ime.math.arizona.edu/
http://commoncoretools.me/


http://www.opusmath.com

• Search for 
problems and 
build great 
assignments 
aligned to CC

• Search by 
standard

• Strongest in 
grades 7 & 8 but 
they have a 
growing collection 
in other grades

http://www.opusmath.com/


Effective
Mathematics Teaching Practices

1. Establish mathematics goals to focus learning.
2. Implement tasks that promote reasoning and 

problem solving. 
3. Use and connect mathematical representations.
4. Facilitate meaningful mathematical discourse. 
5. Pose purposeful questions.
6. Build procedural fluency from conceptual 

understanding.
7. Support productive struggle in learning 

mathematics. 
8. Elicit and use evidence of student thinking.
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